Investigation of the inhibitory role of phosphorothioate internucleotidic linkages on the catalytic activity of the restriction endonuclease EcoRV.
The inhibitory effect of phosphorothioate residues, located within one strand of double-stranded DNA, on the hydrolytic activity of the restriction endonuclease EcoRV was investigated. Specific incorporation of a phosphorothioate group at the site of cleavage yielded the sequence 5'-GATsATC-3'. This modified sequence was cleaved at a relative rate of 0.1 compared to the unmodified substrate. Substrates 5'-GATsAsTC-3' and 5'-GsATsATC-3', both containing one additional phosphorothioate substitution, were linearized at a rate of 0.04 relative to unmodified DNA. However, under the same conditions, fully dAMPS-substituted DNA was found to be virtually resistant to the hydrolytic activity of EcoRV. Further experiments showed that double-stranded DNA fragments generated by PCR containing phosphorothioate groups within both strands are potent inhibitors of EcoRV catalysis. The inhibition was independent of whether the inhibitor fragment contained an EcoRV recognition site. We concluded that substitution of the phosphate group at the site of cleavage by a phosphorothioate residue decreases the rate of EcoRV-catalyzed hydrolysis most significantly. Substitution of other phosphate groups within the recognition sequence plays a limited role in enzyme inhibition. The presence of multiple dNMPS residues at regions of the DNA removed from the EcoRV recognition site may decrease the amount of enzyme available for catalysis by nonspecific binding to EcoRV.